As the rate of aging populations in the world has increased, there has been a growing interest in preventing and delaying aging. A multidisciplinary study has been conducted in several areas, and it has been found that physical activity or exercise is an essential factor that positively contributes to the prevention and delay of age-related diseases such as geriatric disease and frailty.[@b1-jomes-28-3-145]

Ability to maintain physical function is associated with exercise-induced skeletal muscle metabolism and ability, and particularly skeletal muscle communicates with other organs through the production and release of myokines during exercise. These exercise-induced myokines have mostly positive effect of overall health-related outcome, and there are few negative effects such as proinflammatory effect, proatherogenic actions, and increasing insulin resistance.[@b2-jomes-28-3-145] However, many studies report that exercise has a positive effect on cognitive function in neurological disease, including dementia.[@b3-jomes-28-3-145] Thus, exercise has a significant impact on overall skeletal muscle function and geriatric disease, including sarcopenia, frailty, and cognitive function.

Exercise-induced myokines show improvements in physical function and skeletal muscle metabolism in aging populations. For instance, 50 women over the age of 65, who participated in 12 weeks of resistance exercise, improved their isokinetic leg strength, grip strength, and irisin (a myokines) levels.[@b4-jomes-28-3-145] Moreover, secreted protein acidic and rich in cysteine (SPARC) was ameliorated by moderated steady-state cycling exercise.[@b5-jomes-28-3-145] A myonectin was also decreased after 10 weeks of moderate aerobic exercise in healthy older women.[@b6-jomes-28-3-145] These results raised the possibility that the benefit of exercise on physical function are mediated by myokine signaling, but the results were contractive. Moreover, only a limited number of clinical trial results attribute aerobic training and outcomes to myokines, and those observations of enhanced physical function do not accurately explain older adults' performance. Thus, it is still necessary to investigate the relationship between cardiovascular function, muscular strength, and resistance training to determine effective interventions for increasing myokine levels via muscle regeneration for preventing age-related decline in muscle function. Although there exist beneficial results on myokines in animals, it currently lacks adequate understanding of the validity of those results for humans and the physiological basis of myokine changes in humans.

Age-related frailty and cognitive function are closely related to each other. Of note, the concept of "cognitive frailty" is used to define the presence of both physical frailty and potentially reversible cognitive impairment in the absence of dementia.[@b7-jomes-28-3-145] One study showed that regular exercise can maintain and improve brain functions in older adults who were experiencing cognitive frailty.[@b7-jomes-28-3-145] In other words, physical frailty and sarcopenia are affected by the cognitive function. Research has also showed that exercise-induced myokines can improve cognitive function. For example, in one study, the myokine brain-derived neurotrophic factor (BDNF) increased after exercise and benefitted cognitive function.[@b8-jomes-28-3-145] In another study, treadmill exercise increased human plasma level of cathepsin B, which mediated effects on cognitive function.[@b9-jomes-28-3-145] Circulation of irisin was also improved by endurance exercise,[@b10-jomes-28-3-145] but its effects on cognitive function were inconclusive. Association of exercise and cognitive function in older adults was investigated and 12 weeks of high-speed exercise training enhanced cognitive function, especially in digit span forward test.[@b11-jomes-28-3-145]

Similarly, 16 weeks of resistance training reduced older adults' level of physical frailty and cognitive impairment.[@b12-jomes-28-3-145] These results corroborate the hypothesis that exercise would positively affect cognitive function and raise the possibility of the mechanism in which exercise-induced myokines (e.g., BDNF, irisin, insulin-like growth factor-1, and cathepsin B)[@b13-jomes-28-3-145],[@b14-jomes-28-3-145] play an important role in cross-talk between brain and skeletal muscle. Thus, it is highly speculated that skeletal muscle secrets myokines which can alter cognitive function through the effect of peripheral factors via autocrine and paracrine manners. However, it is necessary to elucidate underlying molecular mechanism to explain the detail cross-talk story between two organs brain (cognition) and skeletal muscle (physical function). In addition, it needs to clarify how exercise affects brain structure morphologically and correspondent function in humans with imaging study.

In conclusion, exercise-induced myokines have profound effects on both skeletal muscle and the brain, and they are associated with those molecular and cellular mechanistic changes in geriatric diseases such as sarcopenia, frailty, and cognitive frailty. This area of research will enable us to understand the potential endocrine cross-talk between skeletal muscle and brain,[@b15-jomes-28-3-145] which could explain "brain and brawn" better.
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